Sub-clonal analysis of the murine C1498 acute myeloid leukaemia cell line reveals genomic and immunogenic diversity.
In acute myeloid leukaemia (AML)-affected patients, the presence of heterogeneous sub-clones at diagnosis has been shown to be responsible for minimal residual disease and relapses. The role played by the immune system in this leukaemic sub-clonal hierarchy and maintenance remains unknown. As leukaemic sub-clone immunogenicity could not be evaluated in human AML xenograft models, we assessed the sub-clonal diversity of the murine C1498 AML cell line and the immunogenicity of its sub-clones in immune-competent syngeneic mice. The murine C1498 cell line was cultured in vitro and sub-clonal cells were generated after limiting dilution. The genomic profiles of 6 different sub-clones were analysed by comparative genomic hybridization arrays (CGH). The sub-clones were then injected into immune-deficient and - competent syngeneic mice. The immunogenicities of the sub-clones was evaluated through 1) assessment of mouse survival, 2) determination of leukaemic cell infiltration into organs by flow cytometry and the expression of a fluorescent reporter gene, 3) assessment of the CTL response ex vivo and 4) detection of residual leukaemic cells in the organs via amplification of the genomic reporter gene by real-time PCR (qPCR). Genomic analyses revealed heterogeneity among the parental cell line and its derived sub-clones. When injected individually into immune-deficient mice, all sub-clones induced cases of AML with different kinetics. However, when administered into immune-competent animals, some sub-clones triggered AML in which no mice survived, whereas others elicited reduced lethality rates. The AML-surviving mice presented efficient anti-leukaemia CTL activity ex vivo and eliminated the leukaemic cells in vivo. We showed that C1498 cell sub-clones presented genomic heterogeneity and differential immunogenicity resulting either in immune escape or elimination. Such findings could have potent implications for new immunotherapeutic strategies in patients with AML.